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7.1 INTRODUCTION 
 
Food extrusion is a form of extrusion used in food industries. It is a process 
by which a set of mixed ingredients are forced through an opening in a perforated 
plate or die with a design specific to the food, and is then cut to a specified size by 
blades [1]. Summary of the invention principal objects of the present invention are to 
provide a machine capable of continuously producing food products having an’ 
extruded filler material of meat or similarity and an extruded outer covering of a 
moldable food product, such as otak-otak, that completely envelopes the filler 
material. 
Other objects are to provide a food product where in a moldable food material 
completely envelopes an extruded filler material such that the combined product can 
be handled and cooked without loss of the meat material or the juices contained within 
the outer moldable food material and without the necessity for individual wrapping of 
the food product articles [2]. Principal features of the invention include a double 
nozzle extruder machine with a central nozzle through which meat, or other suitable 
filler material, is extruded and a surrounding nozzle through which a moldable 
material such as reconstituted the core of otak-otak, dehydrated the core to which 
sufficient water has been added to make a moldable otak-otak’s filling, is extruded in 
surrounding relationship to the extruded filler material. Means are provided for 
intermittently stopping flow of the filler product in such a manner that uniform, 
intermittent extrusion is maintained and for slicing the continuously extruded outer 
material between portions of the intermittently extruded filler material [3]. 
The article produced can be frozen and stored for future use, or can be 
immediately cooked, as by deep frying. Since the filler material is completely 
enclosed the material itself and the juices contained therein are retained and cannot 
escape even during the cooking process [4]. 
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7.2 EXISTING PRODUCT IDENTIFICATION 
 
Benchmarking is the process of comparing one's business processes and 
performance metrics to industry bests or best practices from other industries. 
Dimensions typically measured are quality, time and cost. In the process of best 
practice benchmarking, management identifies the best firms in their industry, or in 
another industry where similar processes exist, and compares the results and processes 
of those studied (the "targets") to one's own results and processes. In this way, they 
learn how well the targets perform and, more importantly, the business processes that 
explain why these firms are successful. Benchmarking is used to measure 
performance using a specific indicator (cost per unit of measure, productivity per unit 
of measure, cycle time of x per unit of measure or defects per unit of measure) 
resulting in a metric of performance that is then compared to others 
 
1) Mini Bakso Machine 
There are 3 steel blades that work to tear and hit the flesh until it becomes smooth. 
Meatball Machine (Figure 7.1) is also equipped with extruder as extortion tools 
produced meat until meat is more delicate and compact. 
 
 
 
Figure 7.1: Mini Bakso Machine 
 
2) Pet Fish Food Extruder 
The cutting structure is very advanced (Figure 7.2). The final length can be chose. It 
is novel design, simple structure, easy to install and easy to unload. In order to ensure 
the quality and the capacity, there is the special pressure-increased device. The main 
bearing is from Japanese and Sweden SKF bearing. The main motor is Y-Series three 
phrase motor. The floating pellets will float on the water for about 12hours. It is very 
catered for fish. The pellets have no pollution and are easy for working members to 
observe. The raw materials are experienced by the high temperature and high pressure, 
so it can kill the salmonellosis and bacterial infections.   
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Figure 7.2: Pet Fish Food Extruder 
 
3) Animal Feed/Pet Food Extruder 
This machine is single thread rod extruding equipment (Figure 7.3). They are mainly 
applied in production of livestock & poultry feed or be applied in bulking of single 
raw material or in the pre-treatment procedure of vegetable fat as well as in the 
treatment of rejected animal materials. This is the wet process extruder machine; it is 
suitable for large/medium-sized feed factory. Small sized or medium sized farm 
should use this machine as their main equipment to produce wholesome feed.  It fit in 
with different kinds of production condition (Table 7.1). 
 
 
Figure 7.3: Pet Food Extruder 
 
Table 7.1: Specification of Pet Food Extruder 
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7.3 NEW CONCEPTUAL DESIGN 
 
7.3.1  Component decomposition and function analysis 
Component decomposition analysis is a flow chart or process flow that shows 
a main component and sub component that used in the product as shown in Figure 7.4 
and 7.5. Every part that used will be listed with more specific. Main component used 
have to list first because it let us to construct the component layout efficiently. Each 
of components has to relate with each other. Figure below shows component 
decomposition for an extruder machine.  
 
 
 
Figure 7.4: Component Decomposition of Extruder Machine 
 
 
 
Figure 7.5: Function Analysis of Extruder Machine 
 
7.3.2  Concept Selection 
This concept selection is more convenient because the flow of the otak-otak is 
arranged accordingly. This machine is powered by AC Current; motor of the extruder 
is located at the back of the machine and using direct shaft to the extruder. The 
extruder consist of the barrel where the otak-otak being added to the barrel and 
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extruded to the conveyor. Otak-otak moves from the die to the roller cutter where the 
roller cutter is powered by motor. In this stage the otak-otak that being extruded is cut 
into desired shape, dimension and length.  
 
7.3.3  Product Sketching 
The Structure of the body is inspired by the cooking stove where it is widely 
used at stall especially making in roti canai (Figure 7.6). It is easy to get and 
economically to use the equipment. The Mechanism the extruder that used in the 
machine is already in the market but we modified to our desire according to enclosure. 
The power using for extruder is coming from motor at normally at the back of the 
extruder. The Finishing of this product will be implement where any appropriate of 
casing will be attached to maximize the safety and the good-end product 
characteristic. 
 
 
Figure 7.6: Sketching of the proposed concept 
 
 
7.4 EMBODIMENT DESIGN 
 
7.4.1  Product Architecture 
Product architecture is the scheme by which the functional elements of the 
product are arranged into physical element of a product to carry out its required 
functions. Architecture also has profound implications for how our product are 
designed, made, sold, used, and repaired. A product’s architecture is selected to 
establish the best system for functional success once a design concept has been chosen 
for our product. The design process of our product is carried out based on the 
predefined architecture as shown in Figure 7.7.  
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Figure 7.7: Schematic diagram of Extruder Machine 
 
7.4.2  Product Configuration 
The shape and general dimensions of components were established in 
configuration design. Exact dimensions and tolerances are established in parametric 
design. Component can be classified into special-purpose parts, standard parts, and 
standard assemblies. A part is characterized by its geometric features such as holes, 
slots, walls, ribs, projections, fillets, and chamfers. 
 
 Standard parts, modules, and special-purpose part 
A standard component is usually an individual part, manufactured in 
thousands or millions, to the same specification such as size, weight, material, and 
others. Meanwhile, special purpose parts are components that its operations are 
limited to the acquisition of specific function. The special purpose components are 
usually subsidiary components. Figure 7.8 shows the list of standard parts, Table 7.2 
shows the standard modules for the machine, and Figure 7.9 shows the special purpose 
parts. 
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Figure 7.8: Standard Parts of Extruder Machine 
 
Table 7.2: Standard Modules 
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Figure 7.9: Special Purpose Part 
 
7.5 DETAIL DESIGN 
 
7.5.1  Detail Drawing 
The detail drawing of this product will be shown in the form of drawing 
template. All the parts in the product development are inserted in the detail drawing 
section so that the parts are identified. For the parts of this product, it is consist of 15 
parts before it is assemble as illustrated in Figure 7.10.  
 
 
 
Figure 7.10: Exploded view of Extruder Machine 
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For the assembly (Figure 7.11), these products only go through a simple 
assembly in the product development. As in the drawing, it is shown the product after 
it is being assembled. There is a sub-assembly such in the mega-structure that’s to 
have a lot of assemble so that it is divided to certain sub-assembly practice. To see 
how the product is finalizing after assembling, please refer to the drawing. 
 
 
 
Figure 7.11: Assembly drawing of Extruder Machine 
 
7.5.2  Final Product Design Specification 
Otak-otak Extruder machine was designed based on design briefing, the 
analysis of the participatory design project, customer requirement and benchmark of 
product in order gives a solution to customers to solve their problem. The final product 
design specification for the Otak-otak Extruder Machine is listed in Table 7.3. 
. 
Table 7.3: Final Product Design Specification 
 
 
7.6 PROTOTYPE DEVELOPMENT 
A prototype is an early sample or model built to test a concept or process or to 
act as a thing to be replicated or learned from. It is a term used in a variety of contexts, 
including semantics, design, electronics, and software programming. A prototype is 
designed to test and trial a new design to enhance precision by system analysts and 
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users. Prototyping serves to provide specifications for a real, working system rather 
than a theoretical one. There are a few basic prototype categories. 
 
7.6.1  Process Involved 
It is some of the processes involved in producing products made to achieve 
the desired objectives. For the product development process, prototypes can be used 
to help us to thinking, planning, experimenting and learning processes whilst 
designing the product. Questions and doubts regarding certain issues of the design 
also take part addressed by building and studying the prototype. There are several 
processes in producing a prototype for this product and its will described in below sub 
topic.  
 
 
Aluminium ‘L’ shaped bar is the material chosen to serve as the basic framework of 
the products. It was chosen because there is the suitability of the product design. As 
it is made of aluminium, then it has a high resistance and light. There making it lighter 
and easier to carry.  
 
 
Cutting machine is used for cutting steel materials. It’s needed in order to save 
processing time. The work carried out by using this machine is like aluminum ‘L’ 
shaped bar for frame of the design product. 
 
 
Welding is the most common way of permanently joining metal parts. Heat is applied 
to the pieces to be joined, melting and fusing them to form a permanent bond. Because 
of its strength, welding is used to many applications like construct and repair parts of 
ships, automobiles, spacecraft, and thousands of other manufactured products. 
 
 
A grinding machine, often shortened to grinder, is a machine tool used for grinding, 
which is a type of machining using an abrasive wheel as the cutting tool. Each grain 
of abrasive on the wheel's surface cuts a small chip from the work piece via shear 
deformation. Grinding is used for finishing process that must show high surface 
quality. This machine is used to obtain smoother surface particularly on the products 
which had been cut or parts after welding process. 
 
7.6.2  Prototyping (Assemble) Process Time 
Each of the process for the completion of this prototype involves time. Time 
is meant with respect to the commencement of a process to finish implementing it. It 
is necessary to estimate the full intended to produce a product. Time taken begin with 
the process of finding the right part to use. This is followed by the process of 
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modifying the original frame to put the motor, shaft, and ball launcher. Then, proceed 
with the process of installing the part on the site have been provided. Each surface 
smoothing process and the process of painting is the last process in the production of 
this prototype. The Table 7.4 shows the time taken to produce a prototype for this 
product. 
 
Table 7.4: Process Duration 
 
 
7.6.3  Final Prototype 
Figure 7.12 below shows the final prototype product. Its production is time 
consuming and costly to build this prototype. Plug to be connected to the socket for 
an electrical energy. When the switch socket is switched on, switch on the product 
must also be turned on and the motor will work. Then the motor will turn the pulley 
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and belting will pull the pulley on the conveyor. Feed the hopper with dough and it 
will extruded as shape of the die. Then through drying process and final of this 
operation is cut filling into desired length. 
     
 
 
Figure 7.12: Prototype of Otak-Otak Extruder Machine 
 
7.7 CONCLUSION 
 
Based on our prototyping, some improvement will be done to get more 
efficiency on our product. The improvement will be focus on electrical motor which 
need more power for rotation, analyze back on pulley transmission to get higher speed 
during on operation and add a regulator to control a speed of spinning conveyor 
operation. On the safety aspect, we need to do a manual for a user as a guideline to 
follow when operate this machine.  
For our market, we will focus more on small local of food product 
entrepreneurs. This machine will be sell more cheap more than others similar 
machine. This machine will be different in terms of power related with barrel and heat 
guard as a safety precaution.  
Lastly, this project has a big potential to be commercial on a market based on 
market needs. Some improvement will be due on this machine and do more promotion 
of this machine. 
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